Complications
These have been remarkably few. The first patient upon whom surgery was performed took a long time to achieve sound healing of the posterior pharyngeal wound. Until healing was complete he continued to spit out small fragments of cancellous bone graft. In retrospect this seems to have been due to a large slab of cancellous bone rather than multiple small chips having been used as a graft, making sound closure of the posterior pharyngeal wall in three layers difficult.
The only other complication is not peculiar to anterior fusions of the cervical spine. The patient developed an allergy to the plastic material of his tracheostomy tube, which had to be changed for a metal tracheostomy tube. Following this the patient made a full recovery.
Results
Of the 6 patients who had transpharyngeal fusion of the upper cervical spine, 5 were considered to have had a good result. This was judged by relief of pain, resolution of spasticity and weakness in arms and legs, and radiological evidence of sound bony fusion between the anterior arch of the atlas and the anterior part of the body of the axis. In one case, the first, sound fibrous union only between the atlas and axis appears to have been achieved, but the patient was relieved of his pain.
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Stabilization of the Upper Cervical Spine by the Transpharyngeal Route
Fusion of the atlanto-axial joint is sometimes necessary in cases of instability caused by injury or disease. In most cases fusion can be achieved by operation on the posterior elements: the procedure is well-defined and the results are good. Under certain circumstances the operation is best done by the transpharyngeal route (Fang & Ong 1962) . Such circumstances obtain when:
(1) The posterior elements have been removed to relieve pressure on the spinal cord. (2) The posterior elements are particularly slim and fragile. (3) It seems likely that it will later become necessary to remove the posterior elements in order to relieve pressure. (4) There is a lesion of the anterior part of the vertebra susceptible to treatment by a direct approach. It is probable that the transpharyngeal method should be reserved for such cases; its attendant dangers and actual and potential disadvantages are certainly higher than those of the posterior operation. The danger of infection with the transpharyngeal method may have been overestimated: the tissues have almost certainly acquired a good deal of local immunity.
Technique
The patient is anesthetized and tracheostomy performed. With the patient's mouth held open by a Boyle-Davis or similar gag the upper cervical vertebre are approached by division of the soft palate and posterior pharyngeal wall. Any lesion of the anterior elements is now dealt with. Stabilization can be secured by the insertion of cortical bone grafts or promoted by the insertion of cancellous bone. Two struts of cortical bone can be slotted into the body of the axis and notched into the anterior arch of the atlas. The space between them can be filled with cancellous bone. Alternatively, one may rely wholly on packing with cancellous chips after partial decortication of the upper vertebra. The pharyngeal wall and the soft palate are closed. Immobilization is certainly best secured by the 'halo' traction method (Nickel et al. 1960) . Penicillin is given before and for at least two weeks after operation.
Clinical Material and Results
The operation has been done four times: once for amyloid disease of the dens secondary to myelomatosis, with associated tetraparesis; once for gross deformity of the upper cervical spine secondary to Paget's disease, with associated severe tetraparesis; once for destruction of the dens and body of the axis by metastasis from a breast cancer, and once for instability caused by rheumatoid affection. The last patienta woman of 64 who had had prolonged treatment with corticosteroidscollapsed and died twenty-four hours after operation. Necropsy revealed no cause for this sudden collapse nor any complication at the site of operation. The other 3 patients did well, though in the third case the cortical part of the graft was lost by sequestration through the posterior wall of the pharynx (Laurence 1969) .
Case Report A man of 50 with a severe deformity of the uppermost part ofthe cervical spine developed a tetraparesis. The affection of the spinal cord was initially relieved by removal of posterior elements (Mr Bernard Harries). Tetraparesis later recurred and was progressive, though relieved temporarily by a period of head traction. The patient was finally unable to walk and had severe impairment of function of the upper limbs. Fusion by the transpbaryngeal route was done in March 1966. The severe kyphosis made it easy to insert struts of cortical bone between the fourth and fifth vertebrae below and the atlas above. Cancellous bone was laid between the struts. Progress was uneventful, and after a period in the 'halo' apparatus firm fusion was achieved. There was steady improvement in the power and control of all four limbs, so that the patient was able to walk and use his upper limbs. The signs of long tract affection never wholly disappeared.
Summary
Fusion of the upper cervical spine by the transpharyngeal route is a valuable alternative to the posterior operation. Its use should probably be restricted to cases in which there is a clear indication for avoiding the posterior route. Most spinal movement occurs in the neck and the low back, hence these areas are most prone to mechanical derangement. Modern transport has brought a great increase in neck injuries.
Studies of the normal range of movement of the cervical spine (Bhalla & Simmons 1969) have shown that extension is greater than flexion at C6-7 and C7-T1, whereas the reverse is true at all other levels and maximum total movement occurs at C4-5. Flexion injuries are therefore most frequent at C6-7 and C7-T1 and extension injuries at C2-3, 5-6 and 3-4. The long, lean neck is more prone to significant injury and to the development of symptomatic degenerative changes than the short muscular bull neck.
The most important point to emphasize is that few patients with mechanical disorders of the cervical spine require operation. Most that do have had a significant injury and all should first have full conservative treatment. Pain constantly recurring in the same area, wiith the same radiation, aggravated by activity, coughing and sneezing, and improved by splinting, collar, traction and rest, indicates a mechanical type of pain which, if severe and persistent, will very likely be relieved by surgery. The physical signs should be constant on repeated examination; these include a tendency for movement always to be limited in a particular direction, for spasm and tenderness to be persistent in the same areas, with definite interspinous tenderness and localizing neurological lesions.
Myelography is useful but may be misleading. Discography, if properly carried out, is valuable in determining the level. It must be done with an image intensifier and with the full co-operation of the patient. Under local anesthesia needles are placed accurately in the nucleus pulposus and saline injected at least twice at each level before using contrast medium (Butt 1963 (Butt , 1966 .
The operative technique must allow adequate removal of the disc with decompression of the nerve root. It should also give rigid immobilization of the painful segment and ideally some distraction at this level. Three commonly used operative techniques are those of Robinson (Robinson & Smith 1955 ), Cloward (1958 , 1959 and Bayley & Badgley (1960) . We do not, however, believe that the dowel (Cloward) type of graft gives maximum rigidity in side-to-side strain nor permits as much distraction as the keystone type of graft which we now use. Also when two levels have to be fused this latter type of graft can be extended through the intervening vertebra. The slot in the vertebral body is cut with a special shouldered chisel which limits the depth of penetration. To give maximum stability the keystone graft should be placed as close as possible to the posterior part of the vertebral body.
At the Toronto East General and Orthopedic Hospital anterior cervical spinal fusion was first used in April 1959 and since then approximately 175 patients have been operated on. The first
